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and diamond - like carbon membrane on the under coat. Also claimed is 
the 

laminate comprising a metal base body contg. 30 wt . % or more of one 
or more of 

Ni, Cu, and Al , an oxide modification layer, an undercoat and 
diamond- like 
carbon membrane . 

USE - Used as a mould matrix to injection mould records, compact 
discs , 

photomagnetic discs, optical discs, laser discs . 

ADVANTAGE - It has abrasion resistance. It has long life as diamond - 
like 

carbon membrane is strongly adhered on the stamper body by the aid of 
the oxide 

modification layer and the undercoat. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] . 
[0001] 

[Industrial Application] This invention relates to long La Stampa of the life used as a shaping matrix for 
carrying out injection molding of a record, a compact disk, a magneto-optic disk, an optical disk, the 
laser disk, etc. 
[0002] 

[Description of the Prior Art] Imprinting the shape of surface type of La Stampa to mold goods at 
shaping and coincidence is carried out to manufacture of a record, an optical disk, etc. and its substrate 
by inserting in plastics in the metal mold mold cavity which supported La Stampa, and pressurizing it. 
[0003] In actual use, metal La Stampa, such as sheet-like a product made from nickel etc., is arranged on 
the mold cavity side front face of metal mold, and the periphery is identified on it. Metal mold usually 
manufactures from steel, this is quenched, and what was ground with high precision is used. The reason 
for grinding metal mold in this way is for La Stampa to slide on the front face of movable side metal 
mold by telescopic motion by heat. For example, if the temperature of melting resin considers as the 
temperature of 100 degrees C of the front face of 360 degrees C and movable side metal mold, and 
400kg/cm2 of resin pressure force, the front face of La Stampa becomes 100 degrees C, and, moreover, 
the clamp face to 360 degrees C and metal mold is pressed by the above-mentioned pressure. When it 
does so, La Stampa will move along a front face by heat and the pressure. Consequently, when it 
fabricates repeatedly using the above metal mold, the clamp face to the metal mold of La Stampa will 
receive the damage for every shot by friction, will produce a crack, and will imprint the marks of a crack 
on the front face of mold goods. 

[0004] Under the present circumstances, since La Stampa is restrained by extent with which nothing is 
allowed the shape of a disk and a certain amount of rotation is allowed a core, local movement of La 
Stampa by the telescopic motion at the time of shaping serves as composition of movement of radial and 
a hand of cut, and the method of outside becomes large, the magnitude of the blemish of the periphery 
section - 0.1mm (radial) die length of about 1mm (hand of cut) of**** - and it becomes a deep 
blemish with a use count. 

[0005] Then, this invention persons are JP,2-22012,A and have proposed the purport which forms the 
thin film of diamond-like carbon (henceforth, DLC) in the metal mold clamp face of La Stampa made 
from nickel. According to this proposal, abrasion resistance and low abrasiveness are acquired, but the 
bond strength of a DLC thin film is inadequate, and inadequate in respect of the La Stampa life. 
[0006] Then, this invention persons are official reports, such as JP,5-117087,A, 5-124875, 5-124825, 
and 5-1 17856, and have proposed the purport which prepares the thin film substrate layer of the SiC 
system by plasma CVD or ionization vacuum deposition, and prepares a DLC thin film on this. 
Moreover, it is this invention persons, Journal of the Vacunm Science and Technology Vol.10, and 
P2 122-2 125, and Mo is indicating the desirable purport as a substrate layer of a DLC thin film. 
However, these neither of the substrate layers can show sufficient endurance at La Stampa, such as 
nickel, Cu, and aluminum. 
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[0007] 

[Problem(s) to be Solved by the Invention] The main purpose of this invention is offering long La 

Stampa of a life, and the laminated structure of suitable DLC for the La Stampa. 

[0008] 

[Means for Solving the Problem] Such a purpose is attained by this invention of following the (1) - (9). 

(1) They are one or more sorts of nickel, Cu, and aluminum 30wt(s)% La Stampa containing the La 
Stampa body of the metal contained above, the oxide reforming layer of this La Stampa body formed in 
the metal mold clamp face at least, the substrate layer containing one or more sorts of Si, Ti, Ta, Mo, 
and W which were prepared on this oxide reforming layer, and the diamond-like carbon thin film 
prepared on this substrate layer. 

(2) As said oxide reforming layer, it is oxygen content 20at% to said metal base front face. The above 
field is 0.5nm - 1 micrometer. La Stampa of the existing above (1). 

(3) Said oxide reforming layer is the above (1) or La Stampa of (2) formed of thermal oxidation, plasma 
oxidation, or an ion implantation. 

(4) the thickness of said diamond-like carbon film ~ 0.1-10 micrometers it is — one La Stampa of above- 
mentioned (1) - (3). 

(5) One La Stampa of above-mentioned (1) - (4) whose Vickers hardness the refractive indexes of said 
diamond-like carbon film are 1.9-2.4, and is 800-8000. 

(6) To said substrate layer, one or more sorts of Si, Ti, Ta, Mo, and W are 25at(s)% by the grand total. 
The above (1) contained above One La Stampa of - (5). 

(7) the thickness of said substrate layer ~ 0.02-5 micrometers it is - one La Stampa of above-mentioned 
0)-(6). 

(8) said - a diamond - -like - carbon - a thin film - a metallic element - Si - N — B -- P -- O - F - 
one - a sort more than - containing - the above - (-- one -) - (-- seven --) - either - La Stampa . 

(9) They are one or more sorts of nickel, Cu, and aluminum 30wt(s)% Laminated structure which has 
one oxide reforming layer of above-mentioned (1) - (8), a substrate layer, and a diamond-like carbon 
thin film on the metal base contained above. 

[0009] 

[Function and Effect] Since the clamp face to the metal mold which receives friction of La Stampa of 
nickel, Cu, and aluminum used as the matrix for shaping and wear is strengthened with a DLC thin film 
according to this invention, abrasion resistance improves and it becomes low friction. Since a DLC thin 
film is moreover pasted up very firmly, the useful life longevity of La Stampa improves sharply. 
[0010] In this case, in this invention, existence of the scaling object reforming layer of the La Stampa 
body of nickel, Cu, and aluminum is recognized indispensable. In case a DLC thin film is formed in 
stainless steel copper or steel, the purport which prepares the oxide reforming layer by plasma oxidation 
is indicated by JP,61-174376,A. However, in the case of La Stampa of nickel, Cu, and aluminum, unless 
just this oxide reforming layer is not enough as the improvement in adhesive strength with a DLC thin 
film and it uses together with the predetermined substrate layer of this invention, sufficient improvement 
in a life is unrealizable. 

[001 1] As above-mentioned, by this invention, improvement in a life just with a sufficient substrate 
layer is not attained, but the large improvement in a life realizes it only according to concomitant use 
with the oxide reforming layer of this invention, and a substrate layer. This improvement in a life is 
distinct from the data of the below-mentioned example, and can be said to be that in which the 
improvement effectiveness in a life of an oxide reforming layer and a substrate layer appeared in 
multiplication in nickel, aluminum, and Cu. 
[0012] 

[Elements of the Invention] Hereafter, the concrete configuration of this invention is explained to a 
detail. 

[0013] Although the La Stampa body is usually a product made from nickel, the metal base in a 
laminated structure, i.e., the twist concrete target, of this invention, you may be aluminum and Cu, and 
they are nickel, aluminum, and Cu by the grand total further 30wt(s)% You may contain above. 
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[0014] Even if there are few these La Stampa bodies, an oxide reforming layer is prepared in a metal 
mold clamp face. An oxide reforming layer is the front face of the La Stampa body to 0.5nm - 1 
micrometer. It is lnm - 0.3 micrometers more preferably. It is 5nm - 0.2 micrometers especially. It is the 
depth and is 20at%. It is 20at(s)% from the amount of oxygen presentations of the above to a 
stoichiometric composition oxide, or it. It is desirable to exist as a field of an adult oxygen content to 
extent. When too thin, there is no efficiency, and if too thick, the property of the La Stampa body will be 
affected. What is necessary is just to check distribution of such oxygen of the depth direction using 
Auger analysis or XPS (X-ray probe spectral analysis). 

[0015] In order to form an oxide reforming layer, thermal oxidation, plasma oxidation, an ion 
implantation, etc. may use any. For example, what is necessary is just to carry out as follows in nickel 
base. First, what is necessary is just to heat nickel base at about 300-600 degrees C in air for about 10 to 
100 hours in thermal oxidation. At this time, a front face oxidizes and carries out melanism. Moreover, 
for performing plasma oxidation, nickel base is put in into a plasma asher, and it is 02. It puts in and 
they are the RF power sources 100-2000W at the pressure of 0.05 - lTorr extent. What is necessary is 
just to oxidize about 5 to 60 minutes with the injection power of extent. In order to perform an ion 
implantation furthermore, nickel base is put into ion implantation equipment, and it is 02. 20-250keV 
What is necessary is to accelerate to extent and just to oxidize the front face of nickel. 
[0016] A substrate layer is formed on the oxide reforming layer containing such a metallic oxide. A 
substrate layer contains one or more sorts of Si, Ti, Ta, Mo, and W. the content of these elements - the 
grand total - 25at(s)% in a substrate layer the above - especially - 30 - 100at% it is ~ things are 
desirable. 

[0017] as the substrate layer presentation containing such an element — Si, SiC, amorphous 
hydrogenation silicon a-Si:H, and Si02 etc. - TiNx(es), such as Si-C-H like CVD film, such as SiOx, 
for example, a tetramethoxy silane etc., SiNx of a Si-C-O-H compound and Si3 N4 grade, Ti and Ti02, 
and TiN, Ta and Ta 205, Mo, W, WC, etc. can be mentioned. And a substrate layer is 0.02-5 
micrometers in order to give the efficiency. It is 0.05-3 micrometers more preferably. Considering as 
thickness is desirable. A spatter, a CVD method, a spraying process, and the ion plating method can be 
used for formation of a substrate layer. 

[0018] A DLC thin film is formed on such a substrate layer. A DLC thin film is a high degree-of- 
hardness carbon film which excited the hydrocarbon, and was disassembled and obtained, as a 
hydrocarbon - CH4, C two H6, and C three H8 etc. - saturated hydrocarbon, C two H4, C three H6, 
and C two H2 etc. - any of unsaturated hydrocarbon may be used. 

[0019] Although it is desirable to use the ionization vacuum deposition indicated by the plasma-CVD 
method indicated by JP,4-41672,A etc., JP, 1-234396, A, 1-234397, 2-196093, etc. in order to 
disassemble a hydrocarbon for example, the heat filament method, a spatter, ion beam vacuum 
deposition, a heat CVD method, etc. may be used, and these details are indicated by P73 grade of a 
diamond thin film technology (united engineering center issue), in addition, the plasma in a plasma- 
CVD method — a direct current and an alternating current — you may be any and it is possible from 
several Hz to microwave as an alternating current. Moreover, the ECR plasma given in a diamond thin 
film technology is also usable. 

[0020] Thus, in case active species and the hydrocarbon more preferably disassembled into ion are 
deposited, it is desirable to impress negative bias voltage to the non-deposit as a substrate. A direct 
current or an alternating current (for example, 50Hz - 2.45GHz) is sufficient at bias voltage. The 
electron in the plasma adheres to a front face, and the electrode which furthermore impressed the 
electrical potential difference serves as a negative electrical potential difference. This can be called self- 
bias electrical potential difference, and this can also be used. Namely, what is necessary is to use the 
self-bias generated in the electrode which impressed the power source, and just to impress the power 
source of a direct current or an alternating current to the electrode insulated electrically, this approach — 
for example, this invention persons M.Nakayama et al and Journal of the Ceramic Society of Japan 
lin.Edition Vol 98 607-609 ( 1 990) etc. - it is indicated by the detail. 

[0021] It is -50-2000V about bias voltage. A refractive index n changes by making it change in the 
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range. As for 1.8 to about 2.4, and an extinction coefficient k, 0-0.02 (all are the wavelength of 
632. 8nm) are [ the refractive index of the DLC thin film to be used ] desirable. 
[0022] Thus, although the obtained DLC film is macroscopically amorphous, it has association near a 
diamond microscopically. And it has high Vickers hardness Hv. As for Hv, in this invention, it is 
desirable that it is 800-8000. In addition, the amount of H in the DLC film (the amount of CH2 and CH3 
which are measured from FTIR. an amount is usually about 0-4x104 cm-2) About this, they are this 
invention persons. M.Nakayama et al and Jpanese Journal of Applied Phyeics Vol.30 L924-L926 (1991) 
It is explained. In such DLC film, one or more sorts, such as a metallic element, for example, Fe, Co, 
nickel, aluminum, Cu, Ti 5 Cr, Mn, Mo, Ta, etc., and Si, N, B, P, O, F, are a total of 35 at(s)%. You may 
contain below. These can be introduced into a DLC thin film using various organometallic compound, 
silane compound, siloxane compound, ammonia, amine compound, NOx and 02, C02, and 
hydrocarbon fluoride, SiF4, phosphoretted hydrogen, diboron hexahydride, etc. Moreover, a metal can 
also be introduced into the film from an electrode material. It is possible to control a refractive index 
also by these additives, and metaled mixing is effective in order to enlarge especially a refractive index. 
[0023] The thickness of a DLC thin film is 0.1-10 micrometers. The range, especially 0.2-2 micrometers 
It is desirable that it is the range. 
[0024] 

[Example] Hereafter, the concrete example of this invention is shown and this invention is further 
explained to a detail. 

[0025] La Stampa with a thickness [ of nickel, Ci, and aluminum ] of 0.3mm was prepared. The 
following oxidation treatment was carried out to this La Stampa body. 

, [0026] 1) When thermal oxidation nickel La Stampa was heated at 500 degrees C among air for 60 
hours, the fro^Jac.e.fixidized and carried out melanism, an oxide reforming layer ~ O 50at% it is - the 
thickness - 650A it was . Heat treatment temperature was changed, and nickel was changed to 
aluminum and Cu, and the thickness of an oxide reforming layer (O 45at%) was changed. 
[0027] 2) Put plasma oxidation nickel La Stampa into a plasma asher, and it is 02. It puts in and is RF 
power-source 500W at the pressure of 0.5Torr(s). Plasma oxidation was supplied and carried out for 10 
minutes, a front face - oxidizing - melanism - carrying out - an oxide reforming layer - O 54at% it is 

- the thickness -- 300A it was . 

[0028] 3) Put nickeTLa Stampa into ion-implantation ion implantation equipment, and it is 02. They are 
120keV(s) about gas. It accelerated and the front face of nickel was oxidized, an oxide reforming layer - 

- O 55at% it is - the thickness - 2000A it was . 

[0029] Furthermore, the following layer was formed as a substrate layer. 

[0030] 1) Si spatter film Si was used as the target, and the spatter was carried out by RF300W and 
0.05Torr for 10 minutes, using Ar as sputtering gas. the thickness of Si spatter film - 0.3 micrometers it 
was . 

[0031] 2) It is SiH4 to an a-si:H film CVD system. 10SCCM installation is carried out and it is RF200W 
at the conditions of O.lTorr. It impressed and membranes were formed for 30 minutes. alpha-Si:H 
thickness — 0.11 micrometers it was . 

[0032] 3) Carry out 5SCCM installation of the tetramethoxy silane at a Si-C-O-H film CVD system, and 
it is RF100W at the conditions of 0.05Torr. It impressed and membranes were formed for 10 minutes, 
the Si-C-O-H film - 0.25 micrometers it was . 

[0033] 4) Ti02 Spatter film Ti02 It considered as the target and the spatter was carried out by RF250W 
and 0.02Torr for 30 minutes, using Ar as sputtering gas. thickness - 0.4 micrometers it was . 
[0034] 5) Ta 205 Spatter film Ta 205 It considered as the target and the spatter was carried out by 
RF300W and 0.025Torr for 25 minutes using sputtering gas Ar. Ta 205 The thickness of the spatter film 
was 0.35 micrometers. 

[0035] 6) Mo spatter film Mo was used as the target, and the spatter was carried out by RF350W and 
0.025Torr for 40 minutes using sputtering gas Kr. the thickness of Mo spatter film - 1 micrometer it 
was . 

[0036] 7) WC spatter film WC was used as the target, and the spatter was carried out by RF200W and 
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0.03Torr for 20 minutes using sputtering gas Ar. WC spatter film - 0.4 micrometers it was . 
[0037] Moreover, the following were formed as DLC film. 

[0038] 1) DLC ICH4 It considers as a raw material, 10SCCM installation is carried out, and it is 
reaction pressure 0.05Torr and RF500W. At conditions, it is DC-bias-500V to a substrate. Membranes 
were formed for 30 minutes, impressing, a refractive index 2.28 - the DLC film of Hv3200 thickness 
-- 0.5 micrometers it was . 

[0039] 2) DLC IIC two H4 It considers as a raw material, 10SCCM installation is carried out, and it is 
RF600W at reaction pressure and 0.025Torr. It impressed, self-bias -700V it was . The sample was 
placed on the substrate which impresses RF and membranes were formed for 40 minutes, a refractive 
index 2.32 - the DLC film of HV4500 ~ thickness ~ 2 micrometers it was . 

[0040] 3) DLC III ionization vacuum deposition is used.and it is 25A to a filament. A sink and CH4 
5SCCM are introduced for a current, and it is DC-bias-600V at pressure O.lTorr. It impressed and 
membranes were formed for 30 minutes, a refractive index - 2.35 - the DLC film of Hv5000 - 
thickness - 1 micrometer it was . 

[0041] Various La Stampa was obtained combining these oxides reforming layer, a substrate layer, and a 
DLC thin film, as shown in Table 1. Obtained La Stampa was included in the injection-molding 
equipment for magneto-optic-disk substrates, and injection molding of a polycarbonate was repeatedly 
performed at the injection-molding pressure of 340kg/cm2, and the temperature of 400 degrees C. The 
optical MAG film of TeFeCo was formed to the molding substrate, and it gazed at the defect who **** 
to a substrate. A defect shows a ****** shots per hour in Table 1 generating. 
[0042] 
[Table 1] 



M)\ B { b & K Jf TiffiS DLC HtavHBk 

*ft in® mm tm mm mm hv n m 

(A) (A) (mid) 



Ni 


300 


mi 


Si 


3000 


0.5 


3200 


2.28 


10077® 


Cu 


500 


mi 


Si 


3000 


0.5 


3200 


2.28 


10075® 


Ni 


300 


mi 


Si 


10000 


2.0 


4500 


2.32 


10075® 


Al 


150 


mi 


Si 


3000 


0.5 


3200 


2.28 


10075"® 


Ni 


650 




Si 


3000 


0.5 


3200 


2.28 


10075® 


Ni 


300 


mi 


Si 


3000 


1.0 


5000 


2.36 


10075® 


Ni 


2000 




Si 


3000 


0.5 


3200 


2.28 


10075® 


Ni 


300 


mi 


a-Si:H 


1100 


0.5 


3200 


2.28 


10075® 


Ni 


300 


1m 


Si-C-0-H 


2500 


0.5 


3200 


2.28 


10075® 


Ni 


300 


mi 


TiO, 


5000 


0.5 


3200 


2.28 


10075® 


Ni 


300 


mi 


Ta 2 0 s 


3500 


0.5 


3200 


2.28 


10075® 


Ni 


300 


mi 


Mo 


10000 


0.5 


3200 


2.28 


10075® 


Ni 


300 


mi 


WC 


4000 


0.5 


3200 


2.28 


10075® 


Ni 










0.5 


3200 


2.28 


675 


Ni 


300 


tm 






0.5 


3200 


2.28 


1075 


Ni 






Si 


3000 


0.5 


3200 


2.28 


1275 



[0043] A very high synergism is clear from the result shown in Table 1 in concomitant use with an oxide 
reforming layer and a substrate layer. In addition, when various metallic elements, Si, N, B, P, O, F, etc. 
were introduced into the DLC film, the result equivalent to the above was obtained. 
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[Translation done.] 
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